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TIME SERIES 
(geobiology) 
•  Spreadsheet 
•  Chemical 
analysis (H2O) 
•  Microscopy 
images 
•  Annotated 
digital ‘field 
photos’ 
ROCK PROFILE 
(volcanology) 
•  Physical rock 
•  Thin section 
•  Chemical 
analysis (rock) 
•  Photographs 
•  Field notes 
DATABASE 
(soil ecology) 
•  Multiple abiotic 
soil measures 
•  Associated 
metadata 
documenting 
variables 
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  data	  produc1on	  
For example, ‘rock profiles’ associated with a particular geological site 
are gathered together to address questions about the Earth’s formation 
and development. Physical rocks are collected for identification and the 
generation of other data outputs, such as chemical analyses and thin 
section slides, which are examined against field notes to confirm outliers 
and verify results. All parts are considered essential pieces of the 
grouping.  
 
The groupings serve multiple functions: 
 
 
Analy1c	  Poten1al:	  Data	  re-­‐use	  for	  new	  
purposes	  
While most scientists construct data groupings 
meaningful to their immediate research questions 
and analysis,  many also recognize the potential 
for scientists in other research areas to re-use their 
data for new purposes.   
 
The concept of analytic potential provides a 
framework for data curators to move beyond self-
reporting of re-use potential by data producers, to 
assist in assessing how to invest resources in 
collecting and preserving data with high value for 
analysis beyond its original purpose.  
 
This assessment adapts traditional methods for 
representing the ‘aboutness’ of a document to 
determine the potential of data, the raw materials 
of research, to be re-purposed over time.  
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As part of the Data Conservancy project, two research teams at the 
Center for Informatics Research in Science & Scholarship at the 
University of Illinois iSchool are investigating different aspects of 
data to inform the development of data curation infrastructure and 
services: 1) the Data Concepts team and 2) the Data Practices team. 
This poster illustrates how the results from both teams are being 
integrated to develop, validate, and extend a conceptual framework 
of fundamental dataset features. 
 
Phase 1: “Dataset” definition – Conceptual model  
•  Analyzed technical documentation and scientific literature.  
•  Identified four common dataset features: grouping, content, 
relatedness, and purpose.  
•  Preliminary conceptual model developed to foster understanding 
of identity conditions and representation levels for data sets. 
 
Phase 2: Data practices - Comparative analysis of researchers in 
the earth and life sciences  
•  Based on qualitative analysis of worksheets and interviews 
conducted with scientists.  
•  Examined data production and use in relation to curation needs, 
cultures of sharing, and re-use potential. 
•  Conceptual map developed, consisting of approximately 145 
terms, with emphasis on the relationship between data practices 
and curatorial activities.  
 
Phase 3: Data re-use - Theoretical examination of analytic potential  
•  Extended Hjørland’s (1997) bibliographic concept of 
“epistemological potential” in the context of data use cases. 
•  Identified three minimum conditions to asses the potential of a 
dataset for re-use: preservation readiness, a domain-analytic 
understanding of potential user communities, and fit for purpose. 
 
Features	  of	  “dataset”	  
Preliminary conceptual model validated 
and extended with Data Practices results  
Data Conservancy at Illinois 
Center for Informatics Research in Science & Scholarship 
Purpose 
Grouping 
Relatedness 
Content 
…somebody more knowledgeable about isotopes can 
take the data that I produced and do a whole 
different series of investigations.  
                                                             (post doc) 
… there are people who might work on little iron 
and titanium oxides which I don’t really care about.  
                                               (graduate student) 
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Our findings suggest three vital functions of data curation services: 
 
•  Retain groupings of data, from both the original data producer and 
those resulting from re-use. 
•  Understand potential domain applications of groupings and their 
components. 
•  Make components of groupings available for reuse. 
 
Thus, data curation processes need to: 
 
•  Appraise data based on its potential for application to new research. 
This will require knowledge of producers, consumers, and infrastructures 
that support data-driven research.  
•  Curate groupings or subgroupings to improve future usability. Data 
useful across domains may be identified for expedited processing and 
enhancement to improve their fit for new purposes and integration with 
other data.  
•  Maintain the integrity and coherence of data groupings. New 
combinations of data objects will need to be effectively mapped to the 
original data groupings to retain reliable provenance and context. 
Interviews with scientists from three domains within the earth sciences 
show they produce meaningful groupings of data that are often 
combinations of diverse products.  
 
Three different groupings – Time Series, Rock Profile, Database – are 
each composed of multiple interdependent data products. 
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http://dataconservancy.org/ 
•  record of data collected and 
analyzed 
•  organization of data for storage 
and retrieval 
•  unit for long-term preservation •  resource for future research 
…there’s a lot of geochemical work that’s done that 
relies less on field context.  
                                                     (post doc) 
Volcanologists discussing potential re-use of their data 
